Background: iodine deficiency is the main cause of potentially preventable mental retardation in childhood. It is still prevalent in large parts of the world. Mild iodine deficiency can affect cognitive development of the child. Aim of study investigated iodine status of primary school children and consumption of iodized salt. Subjects and methods: this study included 2105 households, urine analysis for 1879 primary school children aged (6 -12 years) from urban and rural sites (975 and 904), seven governorates in Egypt (Behera, Menoufia, Dakahlia, Beni Suif, Minya, Wadi Jedid and South Sinai). Results: showed that more than 50% of household used iodized salt. In addition, they were adding iodized salt (65.8%) during the process of cooking food. Beni Suif recorded the highest prevalence of mild iodine deficiency in both urban and rural sites. Conclusion: iodized salt program in the seven governments faces some problem/barriers for use of iodized salt at household level. Government has required the use of iodized salt in processed foods. Recommendation: Surveillance systems need to be strengthened to monitor both low and excessive intakes of iodine to improve the iodine nutritional status of the population without risks of iodine excess or deficiency.
INTRODUCTION
Iodine is an important micronutrient required for human nutrition. Iodine deficiency disorders (IDD) refer to a complex clinical and sub-clinical disorder caused by the lack of adequate dietary iodine which is common cause of preventable brain damage, mental retardation, stunted growth and development in children. Goiter is the most common clinical manifestation of Iodine deficiency in children and adults.
1
Iodine is essential for the synthesis of thyroid hormones. Iodine deficiency can affect human health in different ways, and is commonly referred to as IDD. These range from defective development of the central nervous system during the fetal-neonatal life, to goiter in the adult.
2 Synthesis and release of thyroxin (T4) and triiodothyronine (T3) are stimulated by the pituitary's release of thyroidstimulating hormone (TSH or thyrotrophic). When T3 and T4 concentrations are low TSH production is increased, and, as the opposite is also true, this creates a negative feedback loop between the hypothalamus, pituitary and thyroid.
3
Iodine deficiency affects nearly 2 billion people globally and is easily preventable with the use of iodized salt in the diet.
4 Iodine deficiency during pregnancy is associated with increased rates of stillbirths, spontaneous abortions, and congenital anomalies 5 and is the leading worldwide preventable cause of intellectual impairment in children.
6 A global survey of iodine sufficiency in 2011 identified that although there were some improvement worldwide in iodine sufficiency, 29.8% of school aged children still had insufficient iodine intake.
7
Owing to the iodine fortification of salt in many countries, severe iodine deficiency is a rare condition. Nevertheless; mild-to-moderate iodine deficiency is still considered a major public health concern, even in some developed countries.
8
The appropriate level of iodine supplementation in dietary supplements will depend on the individual consumption of the iodized food (salt, water, bread etc.), the degree of iodine deficiency in the area and the loss of iodine from producer to consumer. All these factors will be different in different countries, and for example, levels of salt iodization have varied substantially between countries and over time. Also, the response to supplemental iodine may be reduced by other factors in the environment, such as consumption of specific goitrogenic foods (for example, cassava (manioc), Soybeans and its products, Pine nuts, Peanuts, Flax seed Millet, Strawberries, Pears, Peaches, Spinach and Sweet potatoes), and 452 deficiency of other trace elements in the diet, such as selenium 10 or iron.
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Iodized salt, iodized bread, iodized water, iodine tablets and iodized oil (given orally or by injection) are commonly used for preventing iodine deficiency disorders. Iodized salt is considered the most appropriate means of iodine supplementation. Iodine supplements in the form of tablets or injections can be dosed more accurately than food supplements, but some of these interventions require personal contact with the population to be treated (i.e. a large administrative effort) and methods providing intermittent doses of iodine provide uneven levels of iodine during the months between administrations.
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In Egypt, iodized salt program has been implemented since 1996, and the Egyptian National Salt Companies were iodizing salt for almost 90% of total salt production. Demographic Health Survey (DHS), 12 in the 2008, revealed that overall, 79% of Egyptian households had salt were using adequately iodized salt.
Aim of study investigated iodine status of primary school children and consumption of iodized salt.
SUBJECTS AND METHODS

Subjects
This study included 2105 households, urine analysis for 1879 primary school children aged (6 -12 years) from urban and rural sites (975 and 904), seven governorates in Egypt (Behera, Menoufia, Dakahlia) . Examination of salt quality for its particle size, humidity and impurities.
Analysis of urinary iodine
Collection of casual urine samples in sterile cups from primary school children for iodine content analysis. It was carried out for school children (6-12 y) of the nearest school in the neighborhood of the studied household for at least 30 samples in the site (urban and rural) and a total of 1879 urine samples were collected. Urinary iodine was determined using calorimetric method.
13 Urinary iodine levels were categorized according to epidemiologic criteria for assessing iodine nutrition based on media urinary iodine concentrations UIC.
14
The world health organization WHO recommends a daily intake of iodine is 120 μg for schoolchildren (6-12 years). In addition, the epidemiological criteria for assessing iodine nutrition based on median urinary iodine UI concentrations in school-age children (table1).
Statistical analysis
Statistical analysis of the results by using computer program statistical package for social sciences (SPSS), independent descriptive statistics in the form of frequencies and percentages for qualitative variables, F-test and one-way analysis of variance (ANOVA) were used, the difference was considered significant at P-value < 0.05.
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RESULTS
Tables (2 and 3) are a description of characteristics of the sample Data in table (4) were evidenced that iodine deficiency (ID) (< 100 µg/L) is present among 10 % of the studied primary school children in seven governorates. There was one child in Menoufia and another in Beni Suif who had moderate iodine deficiency > 20 and < 50 µg/L. The highest percent of ID was recorded in Beni Suif but the lowest percent was showed in Menoufia and South Sinai. There was significant difference (P=0.00) between governorates in prevalence of mild iodine deficiency (50-99.9 µg/L).
Iodine adequate (100-199 µg/L) was present among 53.9 % of the children in all governorates. Minya governorate had the highest percent 19.5 % while Menoufia was recorded the lowest percent 11.6%.
Iodine more than adequate (200-299 µg/L) was noted in 24.2 % of studied samples. South Sinai was distinct with the highest percentage (19.8 %) however Beni Suif had the lowest percentage (12.1 %).
Iodine excessive (≥ 300µg/L) was present among 12% of all samples. Menoufia was recorded the highest prevalence (24.9 %) of iodine excessive while Minya had the lowest percentage (3.6%). Table ( 5) clarified that the prevalence of iodine deficiency was higher in rural than urban sites. There was significant difference (P< 0.05) between governorates (U/R) in prevalence of iodine deficiency. South Sinai did not show any case had iodine deficiency in rural site but in the urban area it was recorded 11.0% from total sample studied. Beni Suif recorded the highest prevalence of mild iodine deficiency in both urban and rural sites among studied governorates. Except South Sinai governorate in rural, Menoufia had the lowest prevalence of mild iodine deficiency in both urban and rural areas among studied governorates.
Iodine adequate (100-199 µg/L) was presents among 28.7 % of the children in urban area but it was 25.2% in rural site. Minya governorate had the highest prevalence of iodine adequate in both urban and rural areas among studied governorates. Behera governorate had the lowest prevalence of iodine adequate in urban area while Dakahlia in rural site.
Prevalence iodine more than adequate was enhance in urban than in rural. South Sinai governorate had the highest prevalence of iodine more than adequate in both urban and rural areas among studied governorates. Beni Suif governorate had the lowest prevalence of iodine more than adequate in urban site, while Minya governorate was in rural area.
Prevalence of iodine excessive was approximate percent (6.0, 5.96%) in urban and rural areas respectively. There was significant difference (P< 0.05) between governorates in prevalence of excessive iodine. Prevalence of iodine excessive in urban was clarified in Behera governorate but it was in rural area for South Sinai.
DISCUSSION
Most of the iodine absorbed by the body is eventually excreted in the urine. Several indicators are used to assess the iodine status of a population: thyroid size by palpation and/or by ultrasonography, urinary iodine (UI) and the blood constituents, TSH or thyroxin (T4) and triiodothyronine (T3).
6 The median UIC was the best indicator to use in population surveys to assess the iodine nutrition because it is highly sensitive to recent changes in iodine intake and UIC is the most reliable indicator of IDD, showed mild-to-moderate iodine deficiency.
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Findings were appeared in the present study the highest percent of ID was recorded in Beni Suif governorate due to it one of governorates in high usage salt with no iodine, and the lowest governorate salt iodine level was ≥ 15ppm regarding to table (1). In addition results were showed improve in status ID in all governorates study. Iodine deficiency was considered mild deficiency (≥50 µg /L) except two cases had less than moderate iodine deficiency 50µg/L. South Sinai did not show any case had iodine deficiency in rural. This is due to the good practices in the use of salt packed (avoid exposure to moisture, light, and contaminants) and most household used salt adequate iodized (≥ 15 ppm).
This improvement compare with studies done by El-Sayed et al. 17 reported a median urinary iodine concentration of 5.0µg/L in goiter's children in Upper Egypt. Yamamah et al. 18 studied Thyroid volumes and iodine status of Egyptian school children in South Sinai. They found that median urinary iodine concentration (UIC) of the study was 150 μg/L, showing adequacy of iodine nutrition; 11.5% of the studied group had UIC below 50 μg/L and 31% had UIC below 100 μg/L. It has agreed with the study in the Islamic Republic of Iran, when Azizi, et al. 19 were observed that median urinary iodine concentration was 76µg/L; this increased to 185µg/L after iodine supplementation. Erdogan et al. 20 found that it took 10 years after the introduction of iodized salt for the prevalence of goitre to decrease from 25% to 1% in Turkish children. However, in a randomized trial conducted in 2007 of iodine-deficient New Zealand children living in Dunedin, daily supplementation with 150 mg iodine for 7 months increased UIC from 62 to 145µg/L.
21
Data in the present study clarified that 10% from studied samples had mild deficiency of iodine; 24.2 % of the value above 200 µg/L and 12% over 300µg/L. This result not compatible with searched by Djokomoeljanto et al. 22 who found that the urinary iodine excretion rates of Indonesia children recorded the median urinary iodine value (81.0 µg/L), with 58.3% of the values below 100 µg/L (mild to severe deficiency) and only 14.7% of the values above 200 µg/L. While Meng, et al.
23
found that approximately 40.03% of Chinese children had a UIC value standing at over 300μg/L.
Appearance of existence more adequate and excessive iodine level in present study, may be due to increase consumption of different source of iodine with iodized salt and different food as a rich source of iodine.
With reference to school locationurban versus rural residence-better levels of UIC were estimated in urban areas compared to that of rural ones. The present study showed that prevalence of iodine adequate in rural areas was 25.2 % compared to that of urban which was 28.7 % this also confirm with that of the national iodine nutrition survey by NNI 2006/2007 which revealed that rural ID prevalence was 24% compared to that of urban which was 11.2 %.
24 This can be clearly explained by the fact that socioeconomic score is usually higher in urban than rural sites. Added to that utilization unionized salt is usually high in rural area which depended mainly on use of that salt in pickling, salting of cheese and bread making due mainly to its low price, as evidenced by findings of present study.
South Sinai governorate had the highest prevalence of iodine more than adequate in both urban and rural areas among studied governorates. Also South Sinai governorate has the largest proportion of prevalence excessive iodine level in rural area. It may be due to fisheries as a result of the extension of governorate on the Gulf of Suez and Aqaba, also presence palm trees, which rich in iodine and iron with continue iodized salt programs.
Andersson et al. 7 studied assess global and regional iodine status of 2011 and compare it to previous WHO estimates from 2003 and 2007 . They found that in 2011, iodine intake is inadequate in 32 countries, adequate in 69, more than adequate in 36, and excessive in 11 countries. Of the 32 countries with iodine deficiency, 9 are classified as moderately deficient and 23 as mildly deficient. No country is categorized as severely deficient. Since 2003 and 2007 , the number of countries with insufficient intake has decreased; at the same time, the number of countries with adequate intake enhanced and countries with more-thanadequate and excessive iodine intake increased.
CONCLUSION
Must be based on study results only
Iodine deficiency is a public health problem of mild severity in the school children aged 6-12 years which would study in different governorates schools. The present study clarified that 10% from studied samples had mild deficiency of iodine; 24.2 % of the value above 200 µg/L and 12% over 300µg/L. Household use of adequately iodized salt is still lacking much behind the recommended percent (more than 90% of households use adequately iodized salt) as an indicator on sustainable elimination of IDD.
RECOMMENDATIONS
Based on findings and conclusions of the present study, lack of awareness at all levels is still one of the main obstacles in attaining sustained elimination of ID. So it is highly important to increase the awareness of the community. Information and education activities of the population about the importance of buying and using iodized salt in the households should be intensified. Surveillance systems need to be strengthened to monitor both low and excessive intakes of iodine to improve the iodine nutritional status of the population without risks of iodine excess or deficiency. , pp. 196-198. Significant difference between governorates P = 0.000 
WHO, UNICEF, ICCIDD (2001):
